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(57) Abstract: " - . 

PROBLEM TO BE SOLVED: To provide a boosting circuit 
which can generate a high boosting voltage at 10 times 
or more o the basis of a comparatively low power-supply 
voltage in a semiconductor integrated circuit which 
comprises an internal boosting circuit such as a flash 
memory. 

SOLUTION: Charging pumps (CP11, CP12.CP10) which 
perform a first-stage boosting operation on the basis of 
the power-supply voltage are constituted to be of a 
capacitor parallel type. Charging pumps (CP21, CP22, 
CP20) which perform a second-stage boosting operation 
on the basis of a boosting voltage generated by ,the 
charging pumps are constituted to be of a capacitor 
serial type. 
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SilHt< 0V-Vcc«dfetti;D7?C-LK 

2 # W Jo S *i * J: 3 izffi&L £ tvt u & « 

i21S^D7^CLKl, CLK2CJ;ot, ^Sl 
^iC 1 , C3, C5hfflifc#B^«»C2, C40 

fcfcfc. *>f 7fMOSFET Qs0-Qs5^il 

6 co^-f H fc RfcfctWW-* <k "3 1*? £ b 

[0 04 2] 7fMOSFET Qs 0— Qs 5 £ 
WJ»^i±IE^— XMUKBSTO— BST5«. 
*fJfrT£;M 7fMOSFET QsO-Qs 5<0^- 

«f«$ilfc*l FMOSFET Q10-Q1 5 t . IS 
MOSFET Q10-Q1 5fc*WfcSN^*Ufc»2 
OMOSFET Q20-Q25t, — JjCDt&T ifittm 
*thX4 7fMO S FET Qs 0— Qs 5CO¥— H3§ 
^fc*«3ftfclWr:A-* hffl^iC b 0— C b5t 

b 5«i^Efflco^»c l-C 5fcJt^T*#fc/Jv5*rS 

[004 3] ^LT. ±IB^10MOSFET Ql 0 

-qi sti-t^-HfcHW ykim&ztixitsmm 

KQsO-Qs 5oy-MB^«a*a^>f*-F 

tUT^SgL. 3I20MOSFET Q2 0-Q2 5tt 
Ql 0— Ql 5blimz*V>y-hb Y\"<>bim& 

ztixQs o-qs 50)?- h«*^«raw^«a[S:se 

COCbO, Cb2, CbACOmmmiftfF (Qs 0 — Qs 

IS^n«y^CLK2 WNVP^ipSP 2 J: 0 ^VUXmtfiBt 
< ZtlO V- 2 V c c COSfi&qTf & ? n >y ? GC LK 
l^fflflDSilS. ffiMS^^b^iCb 
1. Cb3, Cb5^1f»(:lJ, ±IS?o>y?G 



A^n 7 ^CLKlcOAV^iPl ( = P2) iOt 

' w^ismbk $<x7t o v - 2 v c c h ? 

uy? GC LK 2 #EPS0$ft S J: a Kflt&S *Vt V „ 
[0044] 7 r -XMHjffiBST0—BST5c7)f^ffl 

7--Xhig8SBSTl fc#E«gfiCl b?-Xh 
SlCbUX>(7fMOSFET Qs 1 

Ja$iti) ? o >y ? c L K l K;Wc£roT v^&Jffl 

FET QsOtCiO^SC(iVc ciZjzmZ1XX& 
0. y-HNll(7)fffiliVcct^TV^ c ifc. 

y-xb§icb \<?>wm^iztmztih?u~/? 

GCLK2tn^ XsKJWzb: ot^S. Z<7)tz*b, &IZ 
iOt?/-XhgiCb icOQs l^y-nuaffF'fc 
Sf^ft-y$ixty-h'N 1 2^Vc cELbHSro 
TVVfcfcLTfc. ^^-h'S^MOSFET Q2 

i*^yuy-FNi y-H 

N 1 2<0lHiKAN 1 1 0 tMOSFET Q2 

t0045]<Xfc, ^>fS^t2t?D7;CLKl 
#n t> I/a;;^ £>y W i^WzSMfrr 4 b . ? o *y ? C 

ty-pN i ico«{a^2Vc cfciSMtr*. ^c^t^ 

^o*y^GCLK2(ii/2o^l/^;PT'S>^cOT\ *M 
*-H*R<OMOSFET Ql 1 s^t^LT^— HN 
1 1KN12I^«W«*I^4. 

b 1 <^i(3#£EWg*C 1 coffli 0 bXftfchS 
v^ctf). fiffif^lftKiSy— KNl l<Ol^/H£Tli 

y— fn i ico«{arfc^2v c c i o imosfet 

Ql l<50LIV^ItEVth^ltftV^2Vcc-V 

[0046]i^V^T. N5y/t3WD7^CCL 
K 2ifiU*;l"<JM)*t>'^ ( 2 Vc c ) tC^t^- 

^D7^GCLK2CioT/-XbSlCbl 

<0»»BT4<fcfc3WlT /-KN12 co^Ci^ 2 V c 
c-Vth + 2VccKfttS. dfLtwioT. MO 
S F ET Qs I \iN^*)Vm.X*h->X h h 
WE*«y-FN 10«(22Vc c i 2Vc cjfi<^S 

mffi^y- FN 2^iS?*T^K^#EfflSSC 2 Sr 
ymZ-t. / - FN 2 ^IttliQ s 1 C i OUfflRT 

<Vth«fc) -r^-i: 3 5:< 2Vc c^So ^rtJ. J 
-KN1 frhJ— HN 2 yN v^®5^ibhMff LT. *W 
*-K««<OMOSFET Q2 l#^Lty- HN 

1 2*^N 1 HRl^tt^^tftLT. y— HN 1 2<7)« 
ffl«StXy-HNl 1CO*{5J:0 tMOSFET Q2 

1 CO L # V ^mm& V t h ^ »t* V ^WSL btch* 

[0047]^:, ?^Sy/t4Wn7?GCLK 

2*«^W ( 2 Vc c ) *^c?^u^;Mc^k-r§ 
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b. J — HN 1 2 CDf^a** 2 V c cfi^lMi'ot 
^ftfS. CliT.t-J:-o"C. MOSFET Qsl*ijf7 
?ixTy-HN2*^N l^a»2££|5SiI:LT#>£>. ? 
□ •^CLKl^W £> o >> V KfHz^t L 

X. /-h'Nl V c c mT^tS*. 6 . 

/vf ( 2 V c c ) IC^-ffc-rS ^ i: T'X^ 'yfMO 

S F E T Q s 0 tf* >ZtlX . #flEffl&»C 1 tmtf 
Vc ctZft&Ztlh. 

[0048] &&0»EfflS«C 2 fte , MS^ffffl 
^fiC 102Vc cc0#fi®E£g»tT?O-y?CLK 
2 i: G C L K 1 C £ -o 1 J: 0 *> ¥JS»KIilT ± 

f£fc|i]«t3:#Ei!jfe£fr3:^T. 2VccJ:0tVcc 

c cCOemiZ&^S.mSVVDP (VCP) Sr^-rsc: 
[0049] =5Nfc, E2tc«^§itTV^^. 

mtiz^^^xoizmmi-t y s >y*iii&#fg<t&;fi 

JEEV c c 1 . 8 VifcKtt LT tlO Vgjg<o#E^ff £ 

hXo Ki^Emss^affi-sfu -eot £ k y s 

ZtitzXr,X. tMffVcc#3VJ:i3tfti!i»-o 

[ 0 0 5 0 ] _hi<6 W: <fc 5 £ . ±ieH«4^J<0#»M?iJS 
<^f-r— ^>-7°HJK^*3V>T<i, MvfMOSFE 
T Q s 0~Qs 5 tCfcttSmftGrF**^ #BE^E£ 

^mE.^.x-^-E.'thzbt^mxh^. t*>u 02?) 

X\ *WRX'\$. ^ffmSS^miSScO^ESrS^^m 
l#E0SSi;, ^2S^£0#£ESrfi :: Sram2#EIfilSSi: 
fc:4MWU SS2#E08&til*fi»Of ^-^vr 

[ o o 5 1 ] mz. ^2#Enisg2<5osjia:?iMf-v- 

>?^>7"C P21, CP22W9 *><7XEC3#flE^E£3£ 

4ti>f+-^yrcP2 i«o^0ijco^t, S4 

[0 0 5 2] H4«0f-V-^>'r<i, MOSFETS- 
^•UT«:?iJ{C«^$*T.7t2StfO#BEffliOS*C 1 1. C 

1 2 i: . *&*IBI££a • aWSTOKr.*'* 7fMOS F 
ETQsllt. m&&C0®M,C 1 205ESffll*^« 
SVWW (VEW) J-llE«*&5rS«tSllc7)II18§(c:fEjS-ri, 



A^-yfMOSFET Q s 1 3 fc . #3S<03E^|]Sg 

^ (smisMm tmis^Ess^vofccoratc^s 

ftfcA-f <y fMOSFET Qs21, Qs22L 2 

«<avss (ov) t<7m\,zW:mztitzx4 7tMos 

FET Qs3U« i«S^^7fMOSFET 

qs 1 3oy-h^?tmjisss«s^votc7)ra^igg 

e'fL/t.X-'f 7fMOSFET Qs24fc.^g<0X 
■i 'yfMO SFET Q s 1 3 fcft^KtfV 
y-hmffiSrlf U±(f -S.y-XM2lfiSB ST 6 
SMITHS. 7fMOSFET Qs 1 

1. Qs 1 3(i. 01 4(?)\B\mz$5lfhX'( •y + b LX 

mtfcthm^x'hz. 

[00 53] _LiB:7 r -.Xl-08&BST6U:, 

c 1 3 numrnm- imsum*) bmk&nxj-v 
fiwosFET qs 1 3(^y-h^tcomizmm 

miZ&lgiZtlfizMOSFET Qbti£immy—Ah 
m^-ACht. QbtCb<Of«/-KNbtitlfl 
Vss (OV) tn^ZfflfitZtltiXj 7 fMOSFE 

T Qs3 3b<,Z±*)mfSLZtlX^h. ZLX. -y 
fMOSFET Qs 1 1 , Qs 1 3<oa*>Qs 1 1 
7"— ^ MhJSS<7)M O S F E T QbtePf -v^PS 

i£*u Zoy-hmTlzMEtv OtfWbuZix&Zblz 

£*)m®*'7 : VmbZtlX^&. iflti. MOSFET 
Qs 1 1 bQbteV—Xb KlW y^HaWffi^-r 

SFET Qs 1 1 bQbWxJUmt&Zffi&W<?>y^- 

Fizmm-t&zbX'VxJi'mmzwwb LitPft^ 

MOSFET^ffiffl-rSdtj&i-C^SJt^T'J)^. -ft 
T. MOSFET Qs 1 1 SPf **Jl>b-tZ>Zb 

x\ mm-^B^titimB^mm^-h (vt hs¥*>) -t 
z,zb%<<tkmztei$>z\btfx'£&. 

[0054] — Jj^ X-i yfMO SFET Qsl3ti 

v—xb)?i"{ ycrm.^m^i)' 1 ^. £ -5 T v vjr v ^*t> n f 

(EllSBST6S-|gtfC^I.. Pl«(C#ffiffl§*C 1 1. 
C 1 2<Oja|«g^«ffV0tS:EPiDtTryf-^-^-r 
ht&XftX-i •yfMO SFET Qs21,Qs22, 

Qs 24tv-^.i: Hi^-f ycommmtftia-ox^vb 
vottiiisNf^ *)\>m.x'iin.&i$ib-t h isztitfh 

Z><7)X\ Qs21. Qs22, Q s 2 4 <r>Y~ htfSfFlZ 
i$m 5 izOk-t i 3 ^ 2 V 0 iOjgiiS Sr^-T £ ? a -y ^ P C 

[0055] MOSFET Qs31, Qs33lt # 
coy- hffi^tcti® 5 (^-r «fc o 3rV c c coffiiHSr^-r 
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S?n-y?PCLK2* { Er«JD$*VO^. ±ffi?n-y? 

pclki (ii?jao#affl^»c 1 1 commmwFiztii 

jDSftS^UfVOO^Oy^CLKl kSmtZtl. 9 
07?PCLK2tiPCLK lfclSIffifcSnS. 

[00 56] zcr>mMfflw-r- i Jxyr®mi, &ft 
®Ev o t LXmi&g&MPMiT)^ -iStfyyc p l 
l-C^S^#BEmiEVWDP$-fflv^T^-&. ZVX, 

7 ;clk l i#o«?w<jU;:$itTV">&»IiaTi lfc 

i5Wt % ?D7?PCLK1J:PCLK2^\-(U^ 
iZ^tZ-tXAJ 'yfMOSFET Qs21,Qs2 
2, Qs 2 4*>J:l/ r Qs 3 1 SrtfvS-^&.r i;T\ #BE 
ffl^fiC 1 1 . C 1 2^HftlV0^7' l Jft-i'' 
•fS. -yfMOSFET Qs 2 1 , Q 

s22. Qs 24*J«i:^Qs 3 1 Sr3j-7$iirT, 

^ac li, ci 2^M^5-?-n-fn^ag«ffffi^ t 

^<ffc£ „ -f-Sfc, X^f yfMOSFET Qsll 

& ( = vo) X*)i>S<^:iZtizj:*)^wmi>z^y^ 

tix^smmc ii, ci 2im$m%iztitcw.miz 

ZtlZ> . -eotSSL ##ffifflS*C 1 1 . C 1 2<7)7V 

^-i^mEcommm ( = 3vo> cuss-rai^Em 

[00 57] IWil. y-XM5JKBST6t' 

«i, #Sffl§»C 1 1 . C 1 207-U^-r-^*i;l«I*{c 

d7^clki^w l^PteStfts tZlZXj 

■yfMOSFET Qsll, Qsl2iHttKQb# 

jry$<xSc:i:tJ:oTfiil*S^x>f >yf MOSFET 

Q s 1 3?>y- hmE^'KfSffll^y- FOflUS ( V— 
<fc 0 tr i Jf- J r-> ? «flEV0#iSU«{a^Tlf 
L_Wf 6*iT3t*'Sr3i->'«»k:S*i, «fic l 1 , C 1 
2 L£#E«E£tt<asS*> $ Z t Kc < 

[00 58] 06te«:. ^2#ffi0K2c7)^iil:?iMf- 
t-yiK>-7C P 2 1 , CP2 2cD^c7)ftcO#ESflE 
VEW$-^^-S^-V-^>-7'C P 2 2 cOHSfeW* 1 , 12 
7(a) lzltZ<r>W)ft?v>y?i&M* 17 (b) lziZ7 
>Jj-*-> : <Dmcr)&Em®S.C 11' — C 1 3 ' Izitt 

•&E|JflnBEfc.x-r <yf-Sll' ~S 1 3 ' 

[00 59] 06<7>?"\'— ^^rti4«f+- ^ 
yrt^ffljS«, tfflLtV^MOSFET<0«ti!!(« 
i£, -r^±)*>H6T-{i04^P-MOScOft^OCCN- 
MOS£ s N-MOStfDftb9£P-MOS£tefflLT 
V>&£fc „ H^ffi<7)#Effl^*C 11. C 1 2 fc C 1 
1 ' — C 1 3 ' C*tr&7*U^-V-> f B*O3t^<0|fil#* t 
2!T'*.S>j£i:, ?Dy?CLKl, PCLKI, PCL 

k 2<7)^-^ s y^gs^-cwcry ^-^Biwa 



4<0^-v-v^^rX'«*3ScO#EfflS»C 1 l<0&g 
We^iiilfcm&V s s$-EHiDLTt5V^T#ffl6^t 

ItVo CtHSitS cotcit 06 of-v — j^yr 

■c-Ji^s^^Effl^ac 1 1 ■ nrnmrnm-izmmmK 

V o LTfcWCffEiMfrT) t § £««smftv s s 
izWFZ^&ZbZ*%$U£$:?k&.'$~&fi&i£l l zfo&. 

[0060] mz. ±^mmm<r>^Mimm^- 

yyc p i l , c p i 2 fc&SttjiM-?-*— y^rc 

P 2 1 , C P 2 2 fctJWC , ^ft^FtfOBtilOHT'X* 

[ 0 0 6 1 ] 138 ( a ) fclfctX* 'J TW £l£tf-£>il-S> 

SMOSFET (UlT. dfifcF-MOSfctB-f ) <TM 
ffiffimtf. 08 (b) KtiSSM^M^ V^C 

p 1 1 , c p 1 2t,zt5tf&*n&.k 2sa<o#ffffl^sc 

1, C2t/- ^.Ml]ffiBST0—BST2rt(?D^SC 

b 0 , C b 1 , C b 2 WBfrffifltJta 5 . 08 ( c ) lc<i2g 
fiMJiMf-v— xsKVTC PI 1, CP12 fciiff £3S 
9<9#Effl«SC3, C4, C5fc:r-*MH]i?&BST 
3-BST5rt^iCb3, Cb4, C b 5*5*1^ 

MWBfi*-*— iftfyyc P 2 1 , C P 2 2 rt<0MC 

11-C13, cbcommmmw^ztix^h. 

[ 0 0 6 2 ] 08 ( a ) IZ&^X .ffflO Otim^S 

^ y 3 y<7>£ o 1 1 oa*mftm& 1 o 

Oco^lSHcJBjfcSfutPS^xA^i^ 12 1.12 2 
tePM^x/PWiSl 1 OO^ffitc&S&iaPISrfcvvCflr 
*«iXfcNfiy-X*«tJj:t^KW>1H«» 13 0(i 
V-.XfRW*Jj:tf FW yf^^PI^x/Hil 

i o±ici!^^ y 3 y^<t a i tmm (0^t 

B&) $:^LT^$ii7t^y^y3>'^*^ : 5r-2»7n- 
•r ■< Y . 1 4 OtiCco^a— r--f V-ff— M 

3 0<0±t|B| t < BS^t^ 'J 3 yJ^Oj: ^ 2*feMk)K 

(0^m) S-^LT^SixfesKy^y 3y?*>^5: 
* 3 >• h o -;uy- MS 7- h'^T'A * . 

[0063] &tz. 08 (a) iZte^X, ft-^toxlii 

K-ftv-y 3 >«$r iy- hJeStJl<?0^. 

t ox 2 <4PJ t < SI 2 y- b^ilK<7)Jt^S:*-r t OX'h 
0. toxl tLT(i0"Ji.(S r 9nm. tox2 i: LXltmi. 

[00 64 ] — -fi, 08 (b ) , (c ) iZti^X. 

1 5oi,±*mt>mwLi oonmmzBj&.ztim&m^co 

-*<0®St 5 5r'S>Na'7x;P^. 16 1. 162JiN 
g^x^igl 5 0<50«tB^«$il?t3>-^^ hfflcT) 
lS?SgNM«l^. 1 7 OJiNS^x/H^l 5 0±tC*6 

f«16 1, 16 2«, 08 (a)OF-MOSW- 

Hi^-f >ffi&i ii,ii 2tm% r ). mmrnu 

[ 0 0 6 5 1 08 ( b ) WS!*i:08 ( c ) ^S<0« 
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m^j&iz&z. mfowzu. us ( b > nm&m&sm 

«:08 (a) (w^$itTV^F-MOScoSiy-h«» 
JfKtH^f^^^'&^^^iO, *«OHte#* t ox 1 
i$*rtV>&. — 08 (c) O§i<Offif#:Blt;i08 
(a) K^$ftTV^F-MOSO&2 7-'-hl&!iJ&fc 

RB*fc^jSS*i.S £ b izi. 0 s ^(nWh-ifi ( tox i + 1 

0x2) i:£ft.TV>6. .IfUwi-sT, 08 ( c ) CO&S. 
<0^I8 ( b ) axgm.& 0 tWE**iS< 3*16. fc*f 

( b ) <O^*co^r* J 08 ( c ) cog»«k 9 i^c# < 3r 

[0066] ±mmmmx'it. ms ( b ) tf*gfi«D«s» 

JHi>08 (c ) cr><g&c?)tmmi> F -MO S<r>y-h& 

it fln-f 6 £ t & < Wffi^S'Sr 5 2 «a«0S4^$r » A 

®f 1 7 0£|RILTfc. 08 (b) <^§1^SI 1 7 
0(SF-MOS£7)7a— -r* t l§lB$tc, 08 

(c ) CD^fi«&«Jll 7 0«F-MOS«On^ho— 

MOSFETtlS|B§^«;-rS^i:* { T'#2). 
gim-^fifc^SNI^x/NSM 1 5 0£d8LT 
t, . 0 8 iZit^ tlX If vjrv ^ P f-v */VM O SFEW 

6. CK^-^CLT. 08 (b) £08 (c) <7)2«S 
-thZbtfX'^k. 

[0067]^fe. 08 ( c ) (r>®B.(DlimmzmLX 
it. F-MOSOmU&^KSr^-t-S»i:#^£^^tf0 

ss^jfcfiigcss i mkmzB!m-nz$>&Mi-BM 

xdiztxt&^tf. mi&m&zmmtx&^xmz 
z<7>±izm2im®ZBfiLi-&£ o tz lx i>m*i%yu 
mv?h c\btc< nmm®s.£B&t& z t tfx- 

f£#tf>*§-£\ 08 (c ) eDiSWffigficofSSflsfc 

l x ntmrnomMi . f-moso$i *&i*Bi<oi¥*- 

•!». ^-C, SMMIf-v-^^7CP 1 1 . CP 
1 2(cfc(tS#ffifflS*C 1~C 5 Sr. £V^fcf&ltlt<?> 

c o o 6 s ] ±m<7)£ o iz, mmt^h^tmm^w.^- 

Ofl&6 2«$<^*£0j£LTtevv$H1\ S^f© { 
EpjD$^v^fi#?iJSf-v— y-f^r C P 1 1 , CP 
1 2lZi5tt&U)&b2&3<?>ftl±m®M.C 1 , C2t7" 
— XM3&&BST0~BST2l*!O^*Cb0, Cb 

i , c b 2 £ lx. 08 ( b ) <Dimm<om\<^m.£m 
^&zkx\ ^mm^'ytc<-thzbi^x'^h. - 

3u zzmtimw+^-jsxyrc p 1 1 , cpi2tfc 



Jta^O<0#SfflS*C3, C4. C5b7-Xh®& 
BSTS^BSTSrtO^JICb 3. Cb4. Cb5fc 
«fctfgS!393!f--Y- i/'^yrC P21, C P 2 2 
<gfiC 11-C13, C bit. &\^WKW$V)aZ1X& 

a*. 08 ( c ) oimmom^&zm^&zbX'. m 

[0069] 09 izlt. 3M^£fli«ftflEllK&iJBL 

U«OHMfFawya-y^05:*-r. ^t^JIS^ix^v^. 
;oHlit(HI«777i'j.^ ; t!JFLM(ilO^ ; e'J-b 

[0070] Sri*. sWatfiflTlis X* !)7W #2o 
(07 7 hTflUSSfU 2-3(077 hratC=&V-y M*|tf)t* 

•y h&BUcim*ftS?a}Lffi^«fefc«kl^vf-£ 

0tc(iSLi:ief ) *>*ES$iiTV^„ 43t, V yhO 
i'Uffl^'Srfc *> t* -y MS B L Sr ^T'-fe >-x & 7 -y f-®8& 

^-rSTtftco^-yf-lfllS&^lSa^ilTV^I,. WT\ 
^-yf-IelS&Srx-^^-yf-t^L. 0WiD LkSB^i: 
fcifc. !>(03*>i7 7 hffl!li:Tv>y>ffllt 

[007 1 ] 09(wfcV^Ts 10»i2o^ ; t l j77h 
M AT — U , MAT-VX'ffif&.ZtltcX^VTl'-l . 2 
0 (iJ'UfP* 1 £ A# ^ it JtS^X - ^ £ 2 tf y h r £ tc 

4d7 J -^t=^«i-rs7 r -^^iHiss-C'*>«.. pf^uv 

•yMWAT-U, MAT-DiZit^il^tl, 08 ( a ) 
iZ7jkZtiX^&£o%yn—7-< V7*f—Y 1 3 0 bzx 
y Y a-;uy- hl40t Sr*-f h 2MV- t-fl!3i<7)M 
OSFETCJ:*) flt^^il^^^: U -fey^V h V v?X 

)V<r>Y\"\ y(i*jlob*-y M&B L^«!^rtgtc$nt 

[0072] ^^EUTl^-f 1 0(=ti. #^t»j77hM 
AT-U. MAT-D^X£5LT-?-il-FixX*<0rh*l^ 

13a, 13bt, if 
3-/13 3, 1 3b<7)x3-h'^*tctsr!-?-C^^U 

7 7 h^i b'mwLZMiR\s'<Mzmmt& 

V— YYvA-?W& \ 4 a, 1 4 b*<t£lt£,;ft.7;v».g>„ 
it , ±EV - H K 7 -< •=& 'J ^ -y h coMWfc 

SS (Y-DEC) teXV'Z co-f n—VizX-oX MiRmz 

^7$nTT r -^^0ffS2 0 3&>4>cOx-^^^ 
JC-r^-fey^.7-yf-tlEj^$-ti-|)^7AA^ yf- (CS 
W)U\ -fe>X7 7f?ll (SL) t>J:^x-^7-y^iJ 

(dl) b-ttrnzmfitzixx^^. 
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[00 7 3] 129 fte. Z<?>YJhr ! 3-y\°18&ttl7J* 

1 1 (Y-DEC&SL) TSj*3fVtV*£. ttl. ±Mi 
■T-^^I1ISS2 0T$&&21vfc&&*-T— 

a , 1 2 b tfX V •? y h tftfUBI ( 0TJi±T ) lz*tl 

[00 74] zcDm&Woyyvi/^^vii* ^K&J 

a-7VY (ttft) 5r-f3-H-r-&3V>'K7 r 3-^'3 1 
t. i37yKf3-/3 lC7)T3-HS*t*-^V^T 

£>*l& t ztizmrnvx smmzttiz-t zimzmn-t 

1iZm&ZtlX^& . ±HfflW®& 3 2\t. mtn 
*&ttS<u^ROM ( y — H • jj-y'J • .x^y ) SrfiBi, 

^SfOftUT F X t Tttfflilft 3 2 fc-S-* S ^ 
i: tz X 0 , v 4 ? n^mm^s ZtlX-f-v 7 f*J8BO 

[0075] zcommmco&m? ? -v ~> 

fcti. ±IE#lHl8&Oftik S&^B^MSBtfc-te^x^-y 
taWdJg t T ±l5SflP(slS§ 3 2 (cfl 4>-£«£^ ^- y 

&33*k mmmmiz&!,i&&i£\Bis&i . 2<rm^ 

Dy^CKl, CK2, CLK1, CLK2, PCLK 
2 J ?>rtgPlHlK^i6#lC!^ : 5r^«^^'f S^Dy? 

K3 4. *%yrt»3#n&&ift-*-*J: fctfcfl-SPfc** 
L T 4> 7* :? Hr trsjmfi^fr £ Srf U-r 4 / 1* V s 
< ft-SyR/B i&ft-^Sr^ LX tfJ7J Ltz K> ASSESS Sr-r 
X h-tSflSBgSrflixfcXT-f ^X&f-X h^0»3 5 . 
^tiJTM 1 0*>A>BE^ai$iX3tfi^5rtMili-r4^'f 
^7*y7°IUK3 6. «jl^[aSS3 7. ?hgP*^A^$*t 
I) T F WXfi*H>#i£*T'- ^ft-tfc «]: v > F 

y 2^T«wm£«roctti£-r£ 1 1 t cRtu Lt 

3WB^feA*$*i4t!l«l^*Bl , Ji^'C«»|i|»3 2 

^z<nmft&nm&co\s\mz&te-thXiii?)^v ?r3 
[0076] ±am,mikmm 3 in, &&x.wj&$<o£ 



«t® IZ& t X Z ix h cr>9S.<r> A>ma<0«E £ iHiR t 

■oc*yrn 1 o(ctt*&t-«.«js«J0§^ni8S. cifi 

^«0H18S$r©Jffil-rS«^]ffllts]B3 7 1^*^=5:*. B?f 
lfiHi60H<7)#EIlI8S 1 . 2 (i , CI <r>mm\s\M 3 7 cort 

2 1 {i^*^«asmEVcc*<EpjD$ixi»mii«£EiS 

. 2 2imt<n^m&vsstfmnzti&mmmiE% 

=f (Vyy^m-) x&h. 
[0077] &tz. ±§ZTvisA®mmtsim4oi$.. ?h 

[0078] $1-gB<9C P U^*>fe CK^Hi6f!|<?)7 5 «y is 

^t^vizxiiztihwmmt Lxii. mtttv-bv 
b fi-sf-R e -y ymmm^c e » ma^^fflifi^w 

E s tU^j$iJfflifl#0 E s aTybtKiiT-fXJifr 

DE. ^fA^D?^SCmS. 
[0079]»:t:, *!&BJ!<7)fl!!<7)iiJS0iJ$: , 0 1 0 Srffl 

[0080] d<7)HJfiWI«i, m 1 S^O^ESr^of- 

P 1 0 Srilfl^-eS^O-y ^<t#C LK 

o zttm? zttmmmt sit. is^nisfi 5 1 -e#jg 

$<X7t^o-y^CLK 1 , CLK2$-tJJ9#;t«>flJ#;c. 

5 3t^<r>%\W&^X'W.2m^<r>^Wk^o^~ : J 
Xyy°C P 2 0 £«rf£$-t*r.g> ^ n x ^ft^-P C L K<T>m 

77 y^j.^^yT1i. ^HIK5 lti^o-y^^ig 
»3 4rtfe:. -W#i.[Hl8§5 2fcJ:^#xSiJflfIllSS5 3 
{i«jS^ES53 7rt(cg{tl» J: a Ccfixtf S.W 
[008 1 ] ^13. Z<7>mifomizt$^X L . 10*gSJK 
t,L<(i-?-iTJiLt#E$:fl : 2ra^Wi. ^lS^O# 
Ei&ff^ra f+-y#yrc P 1 0 U 
m2g^#ES:ff : 3: "3 ft-^yrc P 2 0 

[0082] /S7t*L. JLtLl*RB^S<ll.t>cOT^r< . !Rp 

t^iap§(o#ES- : fi :; 5:d-?- j p-^^rcp i o<om 

xyyc p 2 o con$itf®S.&n : ffiX'h& i o 
h->X, miSefiO^ESrtT^rd^-v-^vrcPl 
0 ^^fiityiMi: 2gP B 6 <7)#E^^ 3 f-r-^iK 
>-rC P 2 0 SrSftM^iMt-f SJ®^. 

mimm-t&zttfX'Zh. 
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[0083] z<r>mmM^m.mth zbizx*). mzn 
cp i ocDmmmjitf&<*iK.j:otct%&i,z. SB2& 

Pt«0#ffiSr^=3:o f-r — Sttfsrrc P 2 0 £|&f£$-£6 
? o -y ^fl-f-Ojg^SrTtf h X d £®W~r& Z b tf-X' 
%h. ZtHzX-oX. Wiim^coftE.i'tto^-i? 
#yyfrt>co&l±mJ±X'®ft't&!el8Zb . %2W&<r>%- 

[0084] mm . Mien*fe^77 -/v-jl^* n* 

t±. m2S©co#ff«ffiT-»#-ri.lHlfl{i»3i*m*^ 
OIhISSX'S) 0 . ^omffil'^'l'SA^liES^hTvvft.kf. 

&'j?mm<oi''<ji'(,zmf8.-t& & x-izvmwfrfrix tic 

ftEMW.&TftMnU^MZife? h<F>X\ ^-otXfz^X 
i>ftJ£mEffB&<7>W£lzi£f8.L%:^Z blz£ Of 

< fc v •> o ^ffinnmm^ t & <o sr tu j& 

[0 08 5] 01 1KB. 01 0lCfctt«.«J#^HISS5 
2i3j;VW#i.S l JffilIIISS5 3<9J: OftttW&fSJSfiaJ^ 

[00863 ^*.®8&5 2«\ #jf®ffi5 1 *>4>ffi& 
20^n./;CLK 1 tCLK2(0ZtL?tl<0 
feiHJg|f&±lClStt^it^:MOSFET QtltQt2 
t. Qtl CDy- hftJWE-Sf £S«K LTQt 2 oy- h 
iffi^epJirf--S>^ I NVfcj&>£>f?|j£$;hTV> 

W#i.MfWIaISS 5 3*i, IStEV c c fc«ift«ft 
t<55^(c;iI?iJ^^?iXJt2ocofitn;R 1 . R2*sJ:tf 

MO S F ET Qc lfrt>tp OfSlSVc c SrffiSiR 
1 1 R 2««tnJt^Jt^*JESr^-rS«tii^S'JIIIK 
5 3 1 i: s i^Kfit^fJHIK 5 3 1 T3S££*ut«JEi:-lP 
*^l^$ix>tfi)f^U^KO#Mm£EV reft SribKi" 
S3yAU-^532t< 3^sV-^5 3 2^ai^lfi 
^•cOigilBS-Vc ca^VCP/MEt-fSl^/^? MUSS 5 
3 3fc*>£>lSfJi£$ft.T06. 

[00 8 7] ffiSt^fJHISS 5 3 IrtcOMOSFET Q 
c lit. ^2SPg£D#ES:-rS-f-ir-i>^>'7-CP2 0 

etc $mm^sT<,zj:<o®mztixi&tfiRi . R2tc 

Liz 9 iS»r L fz 0 T # & J: o trf & tztbcox A 

•y^x-hz. Zeis. zcommimsnt. micommm 
iztuf^mmm^sT 2 1 st 3 common t-otcim 

ifcT. i'hgBSiSmEV c c # 3 V^OJ®-^tc{i@ 1 2 
(a) c7)J;p(c:^D-x^^ja^*5K<-Ctm2S^ 



fA—^yrc P 2 OcOJU^j^BgSBEfcSLTV^c 

to**, mismjEv c c an . 8 v^^wis 1 2 

(b) o«tdlc^o>y^toigiS[iit* { iSv\t^2SPi^f- 

t-^yrc p 2 0 nftjjwuWM&izm l%<%& 

*M12 ( c ) coi 3 fc? o -y f^mmLZTltf & Z 

x>7c p 2 ocoab^j^ammjE^m-s <* 0 k&-5> . 

[0088] &i3, 01 2tC*5V^T. US vfftjjb 
(i, 013^'t<]:a^. f-v-v : #'>'rCP2 0<?5ai 

«t ^^JRB-rS 'J 5 •*/ ^EIK6 0*^aj^$^Sfi-^L 
MDT'£> *5 , Z commmco U 5 -y ^ HIK 6 0 {±#EEK 

tv u 5 -y ^mssfcit^Kyueiajinies^iii 

LXlt-tX'lzmvcommtfKZixXU&nX'. **W=5r 
ESS(C-PV ^T<i^BJSr i tB&•r■S. . 
[0089 ] 01 ScOgmffllZ&^Xli, Z.cr>V$.-y? 

mm 6 o co tfcwi-sf - l m d sr $<jfflni-f - 1 ■* & mwm?- 

hSl Srig{tT. U 5 -y ^UJ^J LMOTf-v — i/TRVT 
CP2 0<Oig«)«#STSrSiJia3ILT. ft-y^yrc 
P 2 0oaj^#ffi«E*%fM<0^'<;l'lJUi{c : 5r-5/v:^ 
CB. f-r-v : ^>'rCP2 0<7)iJl^$:#jt$-ti:T^il: 
^ig^* i: **T* Si? tz$ixT ^& . 

[0090] Sfc. 09tC*'^77 y^iP< ; e , JtC*5V^ 
T«±, U5v^ai^LlVID$:SiJfflIlHlJS3 2^tt^L. ©J 
ffll[5lK32<iC:^US-y^tti^LMD*«>'N'f l^^UtC^ 

<L L tzO* gttT ^< ^ l> -fe A^c«f * tiizm£ 

mE&mu*mmr?z> & o izm^-rh z t * ? t# & . z 

tllzXiX. 01 3CDHISIi:01 1 0S8i: 

L-T 7 5 -y ^ U icifttti. CI t X\ ^m^lSV 

c cj&«3V^^Jt«l . SV^covvm^XxAKte 

>xx-iEm%m&*; msmftimfrt h z t wx-% h 
[ o o 9 1 ] 0 1 4 izttLcommmiTFt . zwms&Mx- 

pi2&, ma ( nffl) coM^jf-^-^^r-c^u 

TV>&. LT, 01 HZ^2tlX^&mMWE.Vc c 
<0U^H»ajHIK5 3 lOi •5&0882r^-?>#J8PlH]B& 
7 0 t#f-v-^>ric»JCU3ty- MUSS 7 1 b i 

izfo tfcm^X-y- 7 1 £■ Mffll l , misss V c 
c -> b it±x co^-^ yyizmft 9 O «y ^ c 

LKS-^LT^Eift^^-frSfcttiC lllffVc 
c*^%i: ^<iy-MHlS87 1 VmMLXm'fei? V -J 9 

cLKim^tih^-^-^yycom.trm^-tXoiz 
Ltzh<r>x-$ih . ztnz£~>x. mmmKcDv^uzfr 

fr£>^&Em&co& : ti;mj] : S:£fe<tZitZ > ZbWX'% 



[0092] 5nJ3. ZOmMMlZ&lfh&m-'r-iSX 
mte&U tt-? & b &5£f& b. otirtgpco 

wsos»fi<?) i / n $ ix & . mum 

i!g$iJPIsISS3 7 1 t*:{iil!l8P08&3 2&i:'{cf&tt£>ft 

[0093] t.tz. zcozmmiz&^x t s 0i3«n 

^fU&gfiMi. 0 1 kr*5tt£S& 1 8PgO#£E0g& 1 rt^S 
CPl 2(=IS^$n-r. ^Mttm^lHlK^EmESrtt 

fet^ffl^fA-y^rc p i i ^2gP§£0#Eni 

S&2F*!?>f-A—> ; ;K>'rCP2 l , CP 2 2KkjSffl-f 
[0094] Wmn&<?>l"<MzmtX ftEMJ£cr>mte 

MtemzlZ^ 01 5cr>£dlz^ ft-j/'^yr^fE 
IS«(c^n-yi?^©Jffllffl^-MlISS7 2Sr|g<tT. HI 

4co$m®m7 oo&ozmm^efflmm^ ( 1 ) . 

< 2 > ( i ) xmmmy-h®s&7 2^mvxm 

ft? u -y tnm&z^s&mzimx'* izm®. 
-tz>ztx'm : mx'£&, 

[0095] ELh#«##fc: J: ^T&$;h.*:?&Bfl£liSfe 

jfeWc*>v>T«i, ^im^^smn^^-^yy 

T-®i®mff<06fgtc3£^#jE£ LTtli^MctSWi 'J 5 
v*El»T*&7VfciWBM-4i:i:fcte» SS2gKtf>#jE 

fcU 5 -y^BS&T'ifcl <>V\,zWfc$h$. olzLX^h. 

Ale J: -SSS^ M*£«&d:7 5yi'.x;< ; fcyT'#g 
3:1 6 Vi - 1 6 V (1. 8Vtf0^j®«ffc7)*«j9fg) b 

ztix^&tf. y s y rmmzxz y s -y h«flE£pg 

-?&ZbX\ mwmfrcr>\ 0feW±<r)ftEM& 

[00 96] ifc. ^lS^#-EI3Kc0f-v-^y 
7V>f$& i: SB 2 - y^yr^gS 
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4St3gtt<ti4g. $>€.^{±. 6Sfc3lftt)L< 
«i2S^ri:\ «*<7)jffl-S-efc-f ££ fc*<WCS>S. 
[0097] J9lb?>R9rC(;t£fc UT^aB^fcioT 
&$ft*$PJJ£<?-?>?r«i: %->tzmmft&X'hh 75 7 

*m-tti<,zmjZ.Ztihl>cOX'%:<. ^(D^-SMK^ 

-fhzbtfx-Zh. yfy-h* 
tttt»¥miimii^cr>&iL&bm3zZZti<?tiF 

n h y ^MsaKkn m L-r fite a TOfttt^WM * y 
izmm Lx^mx-h y . #t 1 awcaastr ••/ h <otif*s 
*mm-& * y caffl-r h b starch h . 

[0098] 

iwnco%^ *mz&\,^xm*ztiz>%m<r>oioim 
m% h <r>\iz i. o x% h ti& wmzmmzmm-ftiiFTii 

VbiWX'foh . 

[0099] aW6WCfl!d b . «*&$fLl.« 

mm&ni ofemLcoTai^&Km&zmi-thzbtfX' 

[0100] £ 2|=%h>1(^ 3 fc . IMt^- FfcyE 
tT^-^-K^T-S-SlRWtcKl^^iirSC: tick OM 

wft<r>am*m&zbtfx-*&. ttz. mmm&^m 

[01 ] *^W^§#ff[5jjgiomi^«60<J«r*-r7' 
o-y^H-CSb^). 

[ m 2 ] S 1 fmoftK Z'ft =5r 3 SiM^M^-A- - 
[03] 02<OfA— ^^rcOiJjf^^D-y ^CO^-f S 

[04 ] m2SPI(0#ESr^3^»ii:?iM^ J S'-v^ 

y7co-mmmz*-r ms&mx-h h . 

[05] micrrf-v — iSXyTCOghftfv-/ 7<?>?J 5 
[ 0 6 ] m 2 BH»0»£E*ff «r 3 M^E^fflSM^J 

[07] 16^- y^yr«iff?0 7 ^o^-r s 

##ffiffl^itfO^S«®S-jn-r«ffilKBB0T-*>.|. . 

[08] ^w&mmm?c?>m& b . it-xy-rn 

[09] ^fmizfahB-fBsmzmttz?? y^i^^ 
y <o— nis^sw&Sr^^is^o >y tmx'hh . 

[01 0] ^ylB/I^^^ElHlSScOfteCOllM^^-r^ 
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(121 1 ] 01 oeyw&t-MmmfonMtftmzirrrw 

[01 2] 01 1 <^0ffi<59»f£:M $ >-^£Scf :M 5 

[01 4 3 *^(^^#ffilHlS&Ofl!2«O^i60>JSr*-r7' 
n>y2?0T'J>.6. 

[015 3 ^Hj^^^ffiiniJi^^^j^^-fy 
n-y?0-C$>&. 

[01 6 3 fi^SMJfflft-^yrwffllS^k 

ZemfttWffit & Effi0T'$> & . 
[017] fiejR^SM^Mf-v-^^r^li^Ji: 

-e<7)i6f^^^-rslHlS80f 

1 m#?ffiniB& 

2 ^2#E0SS 
3A, 3B 2fS#EE@S& 

4 Stattft^Elft 

5 7-Ff3-^ 
6 



7a~7c ©Iffllffly-h 

8 7-KK7>fA 

9 a, 9b ®S^#^.^.-f "/f- 

10 .x^eyrw 

cpii, c p i 2 ^sm?im^-v-^v7° 

CP21, CP22 ^M^iffif-^-^VT 0 
C 1~C 5 , C 1 1~C 15 
BST0—BST6 ~T— 
CbO~Cb5, Cb 

1 0 o 

110 Pg^xJHRW 

1.2 1. 122 V-X, HW>W 

130 7D-f^>/y-h 

140 ay bo— h 

150 NM^x^PffliS 

16 1, 162 nv97bffl& 

17 0 ««« ( §»<7)— 73<^m ) 
5 1 fl-JSHSS 

5 2 7 ay? 

5 3 mmtmwmik 



[0i ] 



[03] 



cut- 

ST3 - 



s 



7a 



PCLK2- 



ST1 



CLK1.2 



CK1.2 



Ycc« 



CPU 



^6CLK1„2| 
— 3A 



T 



VHDP 



VCP 



CP12 




[04] 



PCLK1> 



VO 

-o- 
Qs11 

fill C12 



[05] 



|T1lj 

VoCVw) rm — T^l— i i—i r- Vo 

-Ti — n — n — r V8 8 

^[111 0s24 2Vo 

Pcu(2-L-rwu-n_Sr 8 

Nb 



PCU2[> 



0s33 




i__n_jTJi_r 

^JL_|pL_TL 



V88 

2Vcc 

V68 



t3 t4 



[07] 




(b) 



Vo 



Vo 



Vo^CIV Sir[ci2' S12' [ci3' S13' 
Hvss Hvss *lvss 
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[02] 



[08] 



N1 N2 N3 N4 N5 

NOT QsO ) 081 ) Qs2 ) Os3 } Qs4 } QsS VlW>(Vcp) 

lj— L_r— ; ' u — " u — " u — " ur* 



(a) 




CLK1 £>• 
CLK2 [>- 
GCLK1 [>- 
GCLK2[>- 



ft 




-.022 



B^2 



4 



014 



... ! 



■--024 



BST4 



)1& 




-025 



PCLK1 

(V88 



[06] 

Vo<Vwp) vo 
Os31jiJ Os32: 



PCUC2 
(-Vco^Vss) 





"V F-yos 

100 110 




10] 



^ □ v ^ r> 

(X MHz) 




Va 



CLK1 
(X/2 MHz) 



CU2 

(X/4 MHz) 



CP20 




[01 1 ] 



£«ff* 

ST >H 



Qc1 



L 




533 

2— 



(VOC — YCP) 



CLK1 O.K2 
(X/2 MHz) (X/4 MHz) 

y y 



vc^ 

iliv 



Qt2 



i 



[01 33 




( REttE ) 



CLK 



[014] 



71 



(Vcc u^;u 



^J3>— ^^r— i?7K>^ (I) 



B 



i 



CP12 

L 



^O^- (2) -h 



C ^-r— (3) 
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[09] 




Ll) uj U) [O Q O 



[012] 



(17) B2 00 2 -26254 (P2002- 

[015] 



2 6 2JL 



km** 



£ttflt* ST 

7t*>:7ltifi 



(a) 
Vcg=3V 

jTiLRJiriruiru^^ 

_J — — 




WW 



(b) 
Vcc=1.8V 

jinnnnjuirLniuL 
_j 




*j»s# (I) 1 



Voc Vcc 




r 



72 



.«*HS* (i) 



75? 



fiKtfe^ ST 

•J S-y^ttl* 



(0 
Ycc=1.8V 

j-utixltltljutr^ 




[Hi 6] 



[HI 7] 



(a) 



(b) 



CI *'J**-i* 



i — t>H — ^~T~ 



D1 

C1=J= C2 



D2 i D3 I D4 
C3- 



Vee 



|A A A 




C1-T- 

Vo } A Vss 




Vo Vo 
S12 I $13 



C13 



SI 3 



C11 s1l CI 2 S12 

(b) [> 1 

"2VT ±- 3V0 JL- 4V0 



Vo 



777 



^Cs 



(51) Int. CI. 7 

H 0 1 L 27/10 



48 1 



F I 



f-73-K (##) 



(72)5&BJ# ft® & 

«*cSB#«TU«fBT^Tai6Slte03 tt£ 
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(72)&bj# 5# mm 
(72) p&m m& 

m^SR/h J FrfJ±**HT5Ta22#l-f- ft 



(72) »g ScSf HIJ 

m#«M^iti±7icfcBr5T@22#i^ m 

F^-i.(##) 5B025 AA03 AB01 AD10 

5F038 AC08 BG03 BG05 CA05 DF05 

DF11 EZ20 

5F083 EP02 EP23 ER22 ER30 LA10 

PR44 PR52 PR54 ZA21 



